Details are given of nine cases of recurrent spontaneous pneumothorax concomitant with menstruation; of these, four are culled from the literature. In every case the time interval between the onset of menstruation and the development of a pneumothorax has been very close, and from the evidence presented some causal relationship is envisaged. Endometriosis is considered as a possible cause. Two of the patients had proven endometriosis of the diaphragm and this condition was almost certainly present in a third patient. Three patients had pelvic endometriosis. The pneumothorax always occurred on the right side, and the possible significance of this is discussed. were no bullae and there was no evidence of air leak. Several disc-like black lesions were seen on the diaphragm, the largest being approximately 1 cm. in diameter. A biopsy was taken of the largest of these lesions, which released a small quantity of dark fluid. Unfortunately no histology is available. CASE 3 Mrs. B. K. had a wedge resection of the ovaries in 1961 when she was aged 30. The surgeon reported extensive pelvic endometriosis. From the summer of 1961 onwards she had attacks of severe right-sided chest pain of varying intensity but always related to her periods. The pain started three days before the onset of a period and continued until the first or second day of menstruation. She described the pain as sharp and shooting to the tip of her shoulder. When the pain was present she was often short of breath. She had a chest radiograph on three occasions in December 1964 , October 1965 , and March 1966 and was each time found to have a right-sided pneumothorax: on every occasion there was satisfactory re-expansion of the lung. A right thoracotomy performed on 14 June 1966 was reported on as follows: 'Parietal pleura thin and lung fully expanded. Right pleurectomy performed, lung biopsy taken. Histology: Sections of the lung tissue show some emphysema, but there is no evidence of any inflammatory process. A mild quiescent chronic pleurisy is present also'. In January 1967 she again had some chest pain at the time of menstruation, but had no chest radiograph at this time. When seen on 9 February 1967 she was menstruating but had no chest pain and a chest film was normal. CASE 4 Mrs. S. S., aged 34, had two children. During the winter of 1963-4 the patient had occasional sharp pain in the right pectoral region lasting three or four days at a time. There was no associated dyspnoea and she did not have a chest radiograph. (In retrospect she thinks that she had this pain once a month but does not remember specific details.) In September, October, and November 1965 she experienced right-sided chest pain at the time of menstruation, and on the third occasion (12 November 1965) she had a chest radiograph which showed a right spontaneous pneumothorax. The 32 . She developed pain in the back and right side of the chest just before the onset of her periods; there was some associated dyspnoea. These symptoms persisted for three years and it was not until 9 May 1953 that she had a chest radiograph at the actual time of her chest pain (in the past she had had several normal chest films but each time these had been taken between the episodes of pain). The film on 9 May showed a right spontaneous pneumothorax and she had further episodes of right spontaneous pneumothorax with three of her next four periods. In September 1953 a thoracotomy was performed; no abnormality was seen and the pleural cavity was fused with olive oil. Subsequently she had no further pneumothoraces.
This patient estimated that she had had 30 episodes in all. The association of symptoms seemed so bizarre that they were for a long time considered to be psychogenic in origin. Her normal chest radiographs lent support to this view and it was not until a film was taken on the actual day of the pain that the true nature of the condition was revealed.
DISCUSSION
The five cases here described and the four already reported in the literature show a number of features in common. The relationship between the development of the pneumothorax and the onset of menstruation is, in every case, a very close one, the respiratory symptoms occurring either in the 24 hours before the onset of menstruation or during the first two days of the period. Each patient has had recurrent episodes of right-sided pneumothorax, and the total number of proven attacks is such that coincidence can be ruled out and one must accept some causal relationship.
The ages of the patients described range from 29 to 40 years. This in itself suggests a different aetiology from the so-called idiopathic spontaneous pneumothoraces since, in my experience, these latter show a peak incidence at a younger age. The decade 30-40 years, however, is the age at which pelvic endometriosis is most commonly seen. Two of the nine cases here recorded are known to have had pelvic endometriosis and a third patient had had an ovarian cyst removed. A thoracotomy or a thoracoscopy was performed in eight cases, and endometriosis of the diaphragm was found in certainly two and probably three patients. In five of the patients there was no evidence of thoracic endometriosis, but one of these is known to have had pelvic endometriosis in the past. It does, therefore, appear that endometriosis may be a causal factor in the condition, though endometriosis of the diaphragm would not, of itself, cause pneumothoraces. One of the surgeons who saw the deposits on the diaphragm noted that the deposits were small and might easily be overlooked: it is conceivable that similar small, but unnoticed, lesions were present on the lung surface, and the rupture of one of these might result in an air leak. The association of haemothorax with pleural endometriosis is well recognized. In none of the cases here described, however, was there a haemothorax, and indeed there was not even the small amount of pleural fluid sometimes seen in cases of idiopathic spontaneous pneumothorax. This absence of any bleeding is surprising if endometriosis is in fact the aetiological factor.
For many years progesterone has been used in the treatment of pelvic endometriosis, with but little success until relatively recently, when various progesterone substitutes have been successfully used. Norethynodrel is the substance most commonly used, often in combination with 3-methyl ether ethinoestradiol. This combination should be given in a dosage sufficient to suppress both ovulation and menstruation.
Hormone therapy is mentioned in only three of these cases of pneumothorax associated with menstruation. In Kovarik and Toll's case (1966) it seemed that Enavid temporarily influenced the course of events. In the case of the first patient in the present series (case 1, Mrs. M. T.) pneumothoraces had become very frequent before the institution of hormone therapy (she had probably had 10 episodes in the preceding 12 months); In case I the hormone was given only in a dosage sufficient to prevent ovulation, and this may be why it was only partially successful. A more adequate dosage is being used for case 4.
A striking feature in reviewing these cases is that the pneumothorax always occurred on the right side. Although only nine patients are reviewed the total number of pneumothoraces (52 proven episodes and numerous probable but unproven pneumothoraces) is sufficiently great to make this predilection for the right side appear significant when compared with other reported series of cases of spontaneous pneumothorax where the incidence does not have this pattern. In a personal series of 103 cases of 'idiopathic' spontaneous pneumothoraces, 57 of the pneumothoraces were on the right side and 46 on the left (men, R: L 43: 32; women, R: L 14: 6). Crowther (1955) reported a series in which the pneumothorax was right-sided in 37 cases and on the left in 22. In reviewing the literature he found that 57% were on the right and 43% on the left and he pointed out that these proportions approximated to the volume relations of the right and left lungs. In a series of 13 cases of recurrent pneumothoraces in women (Slessor, 1967 ) the pneumothoraces were on the right in 5, on the left in 6, and bilateral in 2. Thus it seems that some special factor must be sought to explain the rightsided nature of the pneumothoraces in this present series. An anatomical explanation may be that defects in the diaphragm are more common on the right than on the left, and thus any transdiaphragmatic spread of endometriosis would be more likely on this side.
On each occasion the pneumothorax has reexpanded rapidly and completely; indeed many times the lung has been fully expanded in a few days. Thus it is important for a patient complaining of chest pain associated with menstruation to have a chest radiograph taken at the time of symptoms and not in the intervening weeks. Failure to take a film at the appropriate time led to the true nature of the condition being overlooked for several months in case 5.
The findings in the various cases are summarized in the Table. In conclusion, it appears that the syndrome of recurring spontaneous pneumothorax concomitant with menstruation is a definite clinical entity and endometriosis is envisaged as a possible cause.
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